In recent years, the focus on comparative effectiveness research (CER), the funding available to support it, and the range of possible effects of CER policy on academic health centers (AHCs) have increased substantially. CER has implications for the research, education, and clinical care components of AHCs' missions. The current funding and policy environment have created specific opportunities for AHCs to shape and respond to CER policies across the four dimensions of the CER enterprise: research, human and scientific capital, data infrastructure, and translation and dissemination. Characteristics such as the degree of physician-hospital integration, the status of a health information technology infrastructure, and the presence of a well-developed crossfunctional health services research capacity linked to the care delivery enterprise could help AHCs respond to these opportunities and influence future policies. AHCs are also essential to the development of methodologies and the training of the next cadre of researchers. Further, a focus on understanding what works in health care and increasing adoption of evidence-based practice must become embedded in the fabric of AHCs. Those AHCs most successful in responding to the CER challenge may leverage it as a point of differentiation in the marketplace for health care and lead transformational improvements in health.
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Since2009,comparativeeffectiveness
research (CER) has gained considerable attention in U.S. health care policy arenas as well among the general public. Press mentions of CER jumped from just over 200 in 2008 to more than 1,600 in 2010, 1 and Google Internet searches surged over the same period. 2 The enactment of the American Recovery and Reinvestment Act (ARRA) in 2009 injected an unprecedented $1.1 billion into CER. 3 Adding to that one-time investment, the Patient Protection and Affordable Care Act (PPACA) of 2010 establishes a trust fund to support ongoing CER efforts between 2010 and 2019, 4 and the proposed 2011 fiscal year budget for the Agency for Healthcare Research and Quality (AHRQ) contains $286 million for CER, a $261 million increase relative to pre-ARRA funding levels. 5 In addition, significant progress has been made in establishing a consensus definition for CER (also known as patient-centered outcomes research) and an initial set of priorities for research and investment. The Federal Coordinating Council for Comparative Effectiveness Research (FCCCER), in its 2009 report to Congress, defined CER broadly (Box 1). 6 The definition was developed using feedback that clinicians, academics, patients, and a wide variety of other stakeholders offered at three public listening sessions. The public also provided comments on a draft definition posted on the U.S. Department of Health and Human Services Web site during April to June 2009. The FCCCER's definition, finalized in June 2009, served as the basis for the definition of CER in the PPACA. 7 The Institute of Medicine (IOM), in its 2009 report to Congress on CER, included a similarly broad definition of CER as well as a list of 100 priority research topics. The IOM produced the list using a robust, public process in which it solicited potential CER topics and subsequently ranked them on the basis of merit and need. 8 While the mechanics by which these topics will be translated into funding, research, and improved care are still being developed, the list serves as a critical foundation for the CER agenda going forward. 9 With respect to opportunities for academic health centers (AHCs)-institutions involved in clinical care, research, and health sciences education-it is important to note that a large proportion of the priorities identified by the IOM involve care delivery models. They focus less on studies of drug A versus drug B and more on how care is being delivered, by whom, and in what setting. Appropriate organizational structure and resources will enable AHCs to test interventions within the delivery system to improve patient outcomes.
Although the CER enterprise has gathered tremendous momentum in recent years, additional funding and priority setting are necessary, and stakeholders, including AHCs, must be engaged to improve patient care and the nation's health. 10 The FCCCER 6 identified four key dimensions of the CER enterprise-research, human and scientific capital, data infrastructure, and translation and dissemination ( Figure  1 )-and highlighted gaps in each that must be filled if CER is to improve the quality and efficiency of the health system. AHCs are unique in their ability to shape policy and close gaps across all four dimensions. Conversely, CER opportunities address all three pillars of the AHC mission to pursue novel research, educate health professionals, and provide clinical services to patients and the community. AHCs, therefore, are well positioned to take advantage of CER funding and research opportunities as well as to implement CER findings, thereby improving quality of care at their own institutions and in the communities they serve.
In this article, we discuss specific opportunities for AHCs to shape and respond to CER policy-both federal and that set by the new Patient-Centered Outcomes Research Institute-across the domains of research, human and scientific capital, data infrastructure, and translation and dissemination. Furthermore, we propose that AHCs develop a cross-functional role that integrates research and patient outcome improvement responsibilities to inform CER policy and adopt CER findings at the local level. The organizational structure that best addresses this role will typically be a cross-cutting center, or possibly a division, that focuses on CER issues and opportunities in the AHC's clinical, research, and educational components. This type of center would be the catalyst for change both in the local delivery system and through generalizable research. We use as examples established centers at Cincinnati Children's Hospital Medical Center (Cincinnati Children's) and Mount Sinai Medical Center (Mount Sinai).
AHCs and the Four Dimensions of CER

Research
The Lewin Group counted more than 1,000 CER-related intramural and extramural supported studies from the U.S. government between September 2005 and June 2009. The majority of these studies (over 70%) were randomized controlled trials. Whereas many addressed medications (39%), fewer addressed behavioral interventions (21%), surgical procedures (8%), or devices (7%). Studies rarely addressed patients with multiple comorbidities, elderly adults, or other priority populations. 11 A recent analysis of medication studies in six high-impact general medicine journals found that only 32% constituted CER and that only 11% of those medication studies compared medications with nonmedical or behavioral interventions. 12 A robust CER enterprise, which encompasses policy-making and funding agencies as well as the researchers and users of CER, must include a significant focus on observational research, not just randomized controlled trials; address a broad set of types of interventions, not just pharmaceuticals; and produce research that reflects all parts of the population being treated, not just a carefully selected sample. CER topics and study designs will likely continue to be investigator-influenced, but a more strategic approach to allocating CER funds has been proposed, focused on addressing patients', clinicians', and decision makers' needs. 9 This targeted funding will likely call for investigators to collaborate on funding proposals and partner with the care delivery system, including providers and patients, to conduct studies in "real-world" settings.
To compete effectively for CER funding, AHCs will require some effective degree of integration (virtual or actual) of physicians, hospital, and outpatient 
Box 1
Federal Coordinating Council's Definition of Comparative Effectiveness Research*
Comparative effectiveness research is the conduct and synthesis of research comparing the benefits and harms of different interventions and strategies to prevent, diagnose, treat and monitor health conditions in "real world" settings. The purpose of this research is to improve health outcomes by developing and disseminating evidence-based information to patients, clinicians, and other decision-makers, responding to their expressed needs, about which interventions are most effective for which patients under specific circumstances.
• To provide this information, comparative effectiveness research must assess a comprehensive array of health-related outcomes for diverse patient populations and subgroups.
• Defined interventions compared may include medications, procedures, medical and assistive devices and technologies, diagnostic testing, behavioral change, and delivery system strategies.
• This research necessitates the development, expansion, and use of a variety of data sources and methods to assess comparative effectiveness and actively disseminate the results.
facilities, including postacute care settings; an effective information system that bridges these elements of the care system (discussed below); and a robust health services research capacity, preferably based in the academic enterprise (usually a medical school or school of public health) as well as in the hospital. Such infrastructure is especially critical to the design and support of research regarding new models of care, including care delivered by interdisciplinary teams, and transitions of care from hospital to posthospital settings. The AHRQ has invested in building this research capacity in numerous AHCs through its Effective Health Care Program. 13 
Human and scientific capital
The health services research workforce swelled from about 5,000 in 1995 to more than 13,000 in 2009. 14 CER, however, requires health services and clinical researchers to develop new skills and capabilities. The limited number of CERtrained researchers, an ambitious national research agenda, and emerging funding opportunities for researcher development together create a significant opportunity for AHCs to expand training. The most important considerations in training the next generation of researchers are providing a strong methodological foundation and ensuring a multidisciplinary approach.
To conduct CER and implement findings, researchers must understand diverse research methodologies for realworld studies, health information technology (HIT), health economics, and implementation science, and they must possess management skills.
Because there has been a gap in human capital, and funding for CER infrastructure has only recently increased, the validation and use of methodologies for conducting CER and evaluating its translation and impact are still in their infancy. If the CER enterprise is to be successful in delivering real-world results to patients and decision makers, then more efficient, generalizable trial designs must be debated, tested, and employed. 15 AHCs need to build scientific capital by engaging in this dialogue and identifying opportunities to conduct trials that incorporate designs appropriate for CER.
Data infrastructure
To support CER, the federal government is making data infrastructure development a priority. Data infrastructure represents the largest investment from the $400 million in ARRA CER funds allocated to the Secretary of Health and Human Services. These funds are being invested in projects such as a multipayer claims database, new patient registries, creation of distributed clinical data networks, and development of community health networks. 6 These investments will produce resources to support CER at AHCs through new datasets, improved data collection, and strengthened collaboration. The tools will only be effective, however, to the extent that they are validated and adopted by the academic and clinical communities.
AHCs also have significant opportunities to influence the development of these tools. The solicitation for the implementation of a multipayer claims database, for example, requires that the selected contractor engage health services researchers from AHCs to ensure that the tools and resources it produces are of value to the research community. 16 In addition, AHCs are often central players in regional clinical data networks and leaders in HIT, so they can be at the vanguard of developing systems that collect the clinical data necessary to conduct robust CER as part of the frontline care delivery process. 17 In addition, the electronic health record (EHR) systems that already exist in most AHCs can support new analysis for CER as well as the monitoring and management of the implementation of CER findings. A critical factor that will influence an AHC's capacity to support CER is the degree to which its HIT system is integrated across different providers (hospitals and physicians) and different settings (e.g., in-and outpatient, private office and clinic, AHC-and community-based facilities, long-term care and rehabilitation facilities, home care programs). AHCs should thus work to expand their HIT infrastructure as needed and ensure compatibility with other settings in their local health systems to build capacity for CER.
Translation and dissemination
AHCs offer the ideal setting for translation and dissemination of CER because their faculty, staff, and trainees conduct research side-by-side with patient care, which allows findings from CER projects to be rapidly incorporated into care delivery. Some AHCs, such as those with Clinical and Translational Science Awards (CTSAs), have established centers with a specific focus on research translation. 18 The same or similar infrastructure could be employed to translate CER into patient care. Many tertiary care centers enjoy a broad referral base that also provides them with a large patient volume, thereby increasing the number of patients who may have access to the CER resources they offer.
As the CER enterprise and evidence base grow, opportunities to apply findings to hospital operations will appear. Although integrating CER into Medicare coverage decisions requires a transparent, iterative process that includes a period for public comment, hospital management teams could independently streamline their use of drugs within certain classes, medical devices, and therapeutic and diagnostic procedures based on CER findings if doing so were in their patients' best interests. Incorporating CER findings into practice guidelines, the EHR provider interface, and hospital procedures can also boost adoption in clinical practice. 19 Cincinnati Children's, for example, is using EHRs to monitor physician performance on metrics that are the focus of quality improvement initiatives, a process that has begun to be applied to efforts borne from CER evidence.
As the public becomes more aware of the importance of CER, it is likely that AHCs will market their fidelity to CER-related evidence and their capacity to conduct CER. This approach has already been adopted by many hospitals that have received high rankings from U.S. News and World Report as well as those that have achieved "Magnet" status through the American Nurses' Credentialing Center for their excellent nursing programs. Most AHCs find themselves in an increasingly competitive marketplace. Designation as a "CER Center of Excellence," either by the AHC itself or by an independent group, seems likely to appear in marketing campaigns in the near future.
Adapting Opportunities for Each Institution
As described above, AHCs have opportunities to benefit from and shape CER across four dimensions. However, to capture the advantages of CER at the Nationally, investigators lead improvement networks focused on patient populations with inflammatory bowel disease and cardiac disease and use social networking and other innovations to engage patients and their families in decision making and improving outcomes. From a policy perspective, the institution actively analyzes observational health services research data (e.g., Medicaid datasets) to describe state and national trends and potential policy levers. The organizational structure allows the division to be involved in identifying a local opportunity related to hospital quality of care and national CER priorities, develop and implement a solution, evaluate the success of the solution using appropriate methodologies, and ensure that the results contribute to the national dialogue. The division's success in such efforts led to the September 2010 launch of the James M. Anderson Center for Health Systems Excellence, which will enable Cincinnati Children's to increase its institutional, community, and national efforts to achieve step changes in improving outcomes and transforming health systems.
To embed the commitment to CER and quality improvement in the education and clinical care mission, Cincinnati Children's has trained numerous faculty, staff, and hospital administrators, including CEOs and other senior leaders, in improvement methods and testing interventions. Faculty and fellows also have opportunities to receive health services and CER training. The AHC has formed cross-functional improvement teams to focus on implementing evidence in the clinical arena. These teams typically include a member from the Anderson Center and often include researchers, clinicians, patients or patients' family members, and students. This system provides a means for implementing and refining CER results and serves as a forum for educating students, physicians, staff, and patients about CER and implementation science. Cincinnati Children's has much to learn and improve on, but the above examples demonstrate the potential for CER to transform health and health care by engaging constituents from across the AHC, partnering with stakeholders outside the AHC's walls, and weaving CER into the fabric of care delivery.
Mount Sinai
More than a decade ago, Mount Sinai created two parallel entities to partner in CER and its application. The first was to establish at Mount Sinai School of Medicine of New York University the Department of Health Policy (now the Department of Health Evidence and Policy), which houses a cadre of health services researchers and policy experts. The second was the simultaneous development of a major health care quality effort at the medical center, under the direction of a senior vice president for quality. At the outset, that senior vice president also served as the chair of the medical school's health policy department. This arrangement fostered close collaboration and integration. As the two programs grew, the AHC leadership decided to separate the two roles, but the close collaboration and cooperation that persist position Mount Sinai very well to respond to the opportunities and challenges of CER, as well as health care reform in general. The prior establishment of an effective and well-recognized program focusing on evidence-based research was instrumental in facilitating Mount Sinai's development of its CTSA, known as Conduits-the Institutes for Translational Sciences.
Expanding the reach of CER
Although AHCs often serve diverse populations, expanding their reach in surrounding communities could dramatically improve their ability to involve a broader set of priority populations in CER studies and strengthen dissemination and translation efforts. Cincinnati Children's has providers in some community hospitals and outpatient facilities throughout the region, which allows the AHC to spread interventions and conduct research in real-world settings in keeping with its strategic goal to expand its scope further into the community. Such community relationships help AHCs achieve successes, such as the decreased infant mortality noted above. Communities can also provide critical feedback to AHCs about CER needs and the decisions the CER enterprise should address at the community and national levels. In terms of conducting CER, networks of providers in the community are critical for conducting research on populations that are more generalizable and include sufficient numbers of priority populations such as racial and ethnic minorities whenever possible.
Shaping the national debate
To be successful, the CER enterprise must be shaped by clinicians, patients, and everyone involved in health care decisions. Participation by AHCs is crucial because they employ thousands of clinicians, provide care for patients (often when they are most in need), and are the academic home for CER researchers. AHCs should be active in providing leadership and input to the PatientCentered Outcomes Research Institute, which Section 6301 of the PPACA established to set priorities for and fund CER. 4 AHCs should also actively solicit input and feedback from frontline clinicians and patients to identify the most pressing questions that need answers and how best to approach answering these questions. In addition,
AHCs can be a conduit for information that policy makers and funding agencies require to make effective decisions on priorities. Finally, AHCs can lead the research enterprise by rewarding collaborative researchers who are addressing CER needs identified by decision makers, which may preclude their pursuing the independent investigator path, with promotion and other academic incentives.
Barriers to Change
Institutions 
Comparative Effectiveness Research
The third barrier is the ability to deploy enabling technology. Most AHCs use EHRs, but the ease with which each system can be used for research and improvement efforts varies greatly. An EHR system that can seamlessly support research functionality and performance measurement is critical to realize the potential impact of a clinical effectiveness center or division. The use of EHRs in the communities surrounding AHCs is often variable and may involve different systems. If community partners are to be research collaborators, interoperable HIT systems are often necessary.
Conclusion
AHCs have tremendous opportunities to set priorities for and benefit from the CER enterprise at the local and national levels. The public policy momentum and increased public funding make now the time for AHCs to invest in CER at the institution level. AHCs are uniquely positioned to help shape the CER so that it will have the greatest possible effect on patient care, given the alignment of their three-pronged mission with CER's four dimensions of research, education, infrastructure, and translation. An AHC's capacity to conduct and implement CER will also affect its ability to develop an effective accountable care organization (ACO) because high-quality, evidencebased care is central to the role of ACOs, which are a component of the PPACA.
Becoming "CER-ready," however, will require innovation in the way that AHCs do business (Figure 2 ). They must each establish a central cross-functional and pan-institutional organization that can help adapt CER opportunities to the institution and work across departments and divisions to ensure that CER receives appropriate focus. They must also maintain strong bidirectional communication with the national CER enterprise, to stay abreast of national priorities and funding opportunities, as well as to share the results of observational and implementation research at their own institution and to inform future priorities.
Federal policy and health care reform legislation have increased national attention paid to CER, but progress in research and implementation of changes in patient care that improve quality must be enhanced at the regional and local levels. AHCs will play a critical role in conducting CER, training the workforce, developing the data infrastructure, implementing CER findings, and informing the CER enterprise going forward. The CER movement presents challenges and, more important, opportunities for AHCs.
